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To eliminate the viscous torsional discrepancy, it would suffice to use 
the method developed by Dr. Strouhal and myself, of boiling the wire for 
20 or 30 hours in water. Such a wire is then practically free from in- 
stabilities at atmospheric temperatures. 

Finally, since the torque is 0.265, the deviation angle 0.0017s and the 
daily detorsion 0.8 = s, it is interesting to notice that energy is being 
dissipated at the rate of 0.00014 ergs per day, by the decay of torsion 
(very small as it is) above. Much more, no doubt, is released in the de- 
cay of the intense traction. If the body were not exceedingly opaque, 
the strained metal would probably be phosphorescent. 



THE CHEMICAL ISOLATION OF VIT AMINES 
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Service 

Communicated by W. A. Noyes, November 17, 1919 

Vitamines are substances of unknown chemical composition occurring 
in certain foodstuffs, vegetable and animal tissues. They are essential 
for the maintenance of health and for normal growth of animals and men. 
The lower organisms also, such as plants and bacteria, seem to require 
a certain amount of these vitamines for reproduction and growth. The 
existence of at least three vitamines is known at the present time, namely, 
the antiscorbutic vitamine, the deficiency of which in the diet causes 
scurvy ; the so-called fat-soluble vitamine, occurring in butter fat and cer- 
tain other fats; and the antineuritic vitamine, a sufficient amount of which 
must be consumed by animals and men in order to prevent the disease 
called beri-beri. All of these three vitamines are essential for normal 
growth in man. 

During the last few years a study of the relation of vitamines to growth 
and the maintenance of health has been a fertile field for biologists. These 
researches have resulted in conclusions of great scientific and practical 
value. There can be no doubt, however, that many mistaken ideas have 
arisen in this brief period, due mainly to a lack of knowledge of the chem- 
ical character of vitamines. Thus, a few investigators have attempted to 
ascribe definite chemical and physical properties to substances which at 
best were possessed only in their crudest and impure form. These in- 
accuracies can be attributed only to a lack of fundamental, chemical knowl- 
edge on the part of these investigators. Every chemist thinks in terms 
of solubility, dissociation, and other physical chemical properties, but 
always only in case of a pure substance or mixtures of known composi- 
tion and not in the case of crude mixtures and extracts of unknown com- 



4 ASTRONOMY: C. G. ABBOT Proc. N. A. S. 

position such as the present-day vitamine preparations. For these reasons 
work on the chemical composition of vitamines is urgently needed as the 
previous attempts along these lines have been more or less unsuccessful. 
This paper deals principally with the antineuritic vitamine. 

As it has been found that brewer's yeast is very rich in antineuritic 
vitamine, this material was selected for this investigation. At first 
autolyzed yeast was used, but on account of its complex composition it 
was later on substituted by dried yeast. The general conclusions derived 
from this work are as follows : 

Autolyzed yeast filtrate, on account of its complexity, represents an 
unsatisfactory material for the chemical isolation of the antineuritic vit- 
amine. Mastic emulsion, Lloyd's reagent (fullers' earth), ferric phos- 
phate, etc., are unsatisfactory adsorbing reagents in that they lack speci- 
ficity. These reagents remove, also, inactive basic materials which cannot 
be separated by our present methods from the active material. Olive 
oil and oleic acid will remove the antineuritic substance from autolyzed 
yeast filtrate, thus showing that it is fat-soluble as well as water-soluble 
in the form of a crude extract. Stachhydrine, trigonelline and allied be- 
taines show no antineuritic activity. Histidine and its esters are likewise 
inactive. 

The active material is readily extracted from dried yeast by means of 
acid methyl alcohol. The extract can be purified by use of the Funk 
silver method and the mercuric sulphate procedure, yielding an apparently 
crystalline active substance. This substance becomes inactive upon dry- 
ing and it is believed that impurities still remain which can be removed 
with additional modifications of the method described in this paper 
(see, J. Biol. Chem.). The present method eliminates purines, histidine, 
proteins and albumoses, leaving a liquid that can be crystallized and prob- 
ably contains histamine or histamine-like substances. The physiological 
action of the active fractions resembles that of extracts from the mucosa 
of the small intestine, when the intestinal and yeast extract are purified 
in the same manner. 
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The Smithsonian Astrophysical Observatory has been engaged for more 
than ten years in measuring the intensity of the solar radiation at the 
earth's surface under such conditions that the intensity as it would be 
outside the atmosphere may be computed from the observations. The 



